Fluorogenic derivatization of peptides with naphthalene-2,3-dicarboxaldehyde/cyanide: optimization of yield and application in the determination of leucine-enkephalin spiked human plasma samples.
Initial attempts to derivatize the alpha-amino site of several tripeptides with naphthalene-2,3-dicarboxaldehyde/cyanide (NDA/CN) resulted in poor yields of the expected N-substituted 1-cyanobenz[f]isoindole (CBI) products. Examination of the CBI-formation mechanism, in conjunction with knowledge of the general structure-reactivity properties of the tripeptides, led to the recognition of a competing non-productive reaction pathway. Through the use of model reactions and the isolation and structural elucidation of a predicted side-product the viability of the competing pathway was confirmed. From an understanding of the key features of both the productive and non-productive reaction pathways, a rational approach for the optimization of CBI-derivative yield was proposed and confirmed experimentally. This information led, in turn, to the development of HPLC methodology suitable for the determination of leu-enkephalin spiked into human plasma; fluorescence detection was used in conjunction with leu-enkephalin amide as the internal standard. The method enabled leu-enkephalin to be determined at a concentration of 0.31 nmol ml-1 with an error of less than 4% for 25 pmol injected.